The aim of this study was to explore the predictive links between individual, social, and school-based factors and mathematics tracking in high school in the context of the Quebec mathematics education reform. Students and their parents first completed questionnaires in 2006 when the students were in second year high school (Time 1), and again in 2008 after course placement (Time 2). Logistic regression results indicated that a large proportion of variance was explained by the model (pseudoR2 at 0.31-0.37). Previous performance in math, participation in a specialized high school program, and private or public school status were the strongest determinants of math placement. Above and beyond these factors, parents' education level and students' perceived support from parents and friends in choosing a mathematics course also showed positive and significant associations with math placement. Implications of these findings for mathematics tracking in high school and student development are discussed.
Introduction
Many countries, including Canada, the United States, India, and the United Kingdom, are coping with a shortage of qualified workers, particularly in the fields of mathematics, sciences, and technologies (MST) (Direction de la recherche en politiques et coordination, 2004; Russo, 2009; Smith & Gorard, 2011) . For example, in the province of Quebec, Canada, job opportunities in the natural and applied sciences are expected to rise dramatically (67,000 new jobs per year) from 2009 to 2019, even as the number of available workers is declining (Direction de l'analyse et de l'information sur le marché du travail d 'Emploi-Québec, 2010) . At the same time, certain countries, including the United States, are facing a lack of qualified MST teachers, making it even more difficult to prepare the next generation of scientists (Ingersoll & Perda, 2010) . This workforce deficit will wield a heavy social impact on the countries concerned, with effects on market competitiveness as well as the quality of social and educational service delivery (see Smith & Gorard, 2011) . It is therefore important to understand the origins of the workforce shortage in MST.
One factor proposed by many researchers to explain this workforce deficit is the underrepresentation of youths in advanced high school math courses (Ma & Johnson, 2008) . In fact, although some consider access to advanced math courses as a privileged gateway to a scientific career (e.g., Pajares & Graham, 1999) , this access depends largely on the tracking system used to place youths into high school math courses, along with associated individual, school-based, and social factors.
In the present article, individual, social, and school-based determinants of math tracking in high school were examined in the context of an education reform. Among other things, this reform was aimed to motivate students to enter careers in MST by structuring the math content to better fit the students' different needs, interests, and abilities and by increasing the support offered to students when choosing math courses (Québec ministère de l'Éducation, du Loisir et du Sport-Quebec's ministry of education -MELS, 2006) . We begin with a review of the main studies on high school math tracking, followed by a description of the specific context of our study and Quebec's recent math education reform.
Conceptualization and Determinants of Course Placement
Academic tracking refers to the grouping of students into classes or programs according to their ability and academic needs. There are two main forms of tracking in high school. The first involves placing students in a certain program, stream, or path for an entire school curriculum extending over one or several years (e.g., a sport-study, vocational, or academic program), and the second, which is more commonly used in Quebec for math, involves dividing up students in a given subject (e.g., French or math) and then classifying them according to ability (Oakes, 1987) . This type of grouping can be applied to a single course or a subject course sequence. In one form or another, tracking has become common practice in many countries, including the United States, Japan, Germany, Great Britain, and Israel (Oakes, Gamoran, & Page, 1992) .
Student involvement in the tracking process varies across schools. In some schools, the administration decides on the placement procedure, and in others, the students themselves and their parents provide most of the input (Oakes & Guiton, 1995) . Still other schools use a mixed approach that accounts for the students' preferences as well as certain selection criteria. Because students are sometimes involved in the math tracking process, the studies reviewed in the next sections address the determinants of both placement and the choice to take advanced math courses.
Individual Determinants
The influence of diverse individual student characteristics on academic tracking has been largely studied. Of these characteristics, previous performance stands out as the most influential on math placement (Alexander & Cook, 1982; Hallinan, 1992; Kelly, 2004) . Higher previous performance was found to increase the odds of being placed in an advanced math course (Oakes & Guiton, 1995; Resh, 1998) . Moreover, the literature on academic choice shows that previous performance was one of the most important factors in the choice to take advanced math courses (Ma, 2001 ).
Other individual factors that exert a more moderate influence have been taken into account to explain math placement. Researchers have found a positive relationship between student motivation (generally defined in terms of interest, usefulness, and perceived competence) and their placement in an advanced math course (Ireson & Hallam, 2009; Lessard, Chouinard, & Bergeron, 2009; Ma, 2001; Pajares & Miller, 1995) . In the literature on academic choice, one study indicated that motivation toward math had a positive influence on students' decisions, and this influence grew during adolescence (from grade 7 to 12) (Ma, 2001) , such that by the end of high school, attitude toward math was more strongly determinant than marks for the choice to take advanced math courses. Ireson and Hallam (2009) obtained similar results, indicating that self-perceptions with respect to math (defined as students' perceived competence, interest, and pleasure in math) had more influence than previous performance on the choice to take advanced math courses in late adolescence.
Finally, in many studies, gender was found related to course placement (Hallinan, 1992; Ma, 2001; Oakes & Guiton, 1995; Resh, 1998) . With performance held equal, girls were less likely than boys to be placed in advanced courses (Hallinan, 1992) . A study conducted in Quebec in a sample of 3,711 students showed a similar trend (Lessard, 2007) . Above and beyond previous motivation toward math, girls were 6.6 times less likely than boys to be placed in an advanced course sequence in high school (Lessard, 2007) . Other studies have shown that the effect of gender on the advanced math choice was moderated by student motivation (Crombie et al., 2005; Watt, 2008) . Boys with high motivation (i.e., perceived competence and usefulness) were more likely to choose an advanced math course compared to girls with high motivation, whereas no such gender differences were found for students with low motivation.
Social Determinants
Some studies have indicated that students from economically advantaged families have greater access to advanced math courses (Kelly, 2004; Ma, 2001) . Moreover, the influence of family social status acted independently of students' academic achievement in predicting math placement (Kelly, 2004) . Furthermore, having well educated parents was associated with a greater probability of placement in an advanced math course, independently of previous performance (Schiller, Schmidt, Muller & Houang, 2010) .
To our knowledge, few studies have addressed the potential influence of support from parents, peers, and educators on course placement. One study indicated that, among a large number of social variables, including peers' academic aspirations, encouragement by father and mother, and having conversations with teachers and guidance counselors, only peers' academic aspirations was related to math placement (Alexander & Cook,1982) . On the other hand, the literature on social support determinants of academic choices is more abundant. Some studies have identified parental support as a positive factor in the choice to take advanced math (see Ma, 2001 ), while others have found support from counselors as a key influence (Resh & Erhard, 2002; Spade, et al., 1997 ). Ma's (2001) results showed instead that students got involved in math based more on their own motivation and aspirations than on support received from significant others at school. For motivated students, only parental support had a significant but weak influence. Thus, more motivated students who were encouraged by their parents were more likely to take advanced math (see Ma, 2001) . Still other researchers concurred that peer influence was a non-negligible factor in students' academic choices (e.g., Engberg & Wolniak, 2010) .
School-Based Determinants
Students with similar dispositions may end up placed in different academic tracks, depending on certain characteristics of the school tracking system. The number of subjects divided up into sequences, the number of sequences offered, and whether or not simultaneous tracking was used are factors that were found related to course placement (Jones, Vanfossen, & Ensminger, 1995; Hallinan, 1992) . Generally, less flexibility and greater number of sequences were related to less access to advanced courses. Some researchers also proposed that many characteristics of schools, such as private or public status, rural or urban setting, size, and economic environment might also influence the tracking process (Oakes & Guiton, 1995; Spade, Columba, & Vanfossen, 1997) . For instance, students from advantaged neighborhoods and from private schools had greater access to courses such as advanced math and sciences than students attending schools in disadvantaged neighborhoods and public schools (Oakes & Guiton, 1995; Epple, Newton, & Romano, 2002) . Researchers largely agree that the school's organization and status affect its tracking system, which in turn affects students' academic ambitions and choices (Oakes, 1987) .
The Present Study
In sum, many researchers suggest that individual, social, and school-based factors must be considered to better understand the determinants of math placement (Ma, 2001; Oakes, 1987; Oakes & Guiton, 1995) . Unfortunately, few studies to date have accounted for all these factors in a single predictive model to assess their relative and additive influence. Moreover, because most studies were conducted from 1980 to 1990 (e.g., Nagy et al., 2008; Kelly, 2004) , recent data are comparatively rare. Given that several education reforms have been undertaken over the past two decades, it appeared relevant to conduct a more in-depth examination of the relative influence of a wider range of factors on math tracking.
Consequently, the aim of the present study was to examine the relative and additive contribution of individual, social, and school-based factors in predicting math placement. These factors include: (a) motivation and gender (individual), (b) parents' education level, family income, and perceived support from parents, friends, teachers, and counselors in making a choice (social), and (c) school's socioeconomic status, enrollment in a specialized program, school size, private or public school status, and rural or urban setting (school-based). The respective contribution of these factors was examined in the context of Quebec's recent education reform. Since 2008, fourth year high school students in Quebec have been placed into one of three new course sequences that were designed to meet the students' different needs, interests, and training requirements (MELS, 2007) : the Culture, Social and Technical (CST) sequence, the Technical and Scientific (TS) sequence, or the Science (S) sequence. These sequences include two math courses (taken over two years), and they differ in terms of the level of complexity. The TS and S sequences have more advanced content and prepare students to enter higher education programs in all fields, whereas the CST sequences limit access to MST careers. The sequences are not imposed by the schools. Instead, counselors, teachers, and parents are encouraged to help students explore their interests, needs, and aspirations so that they can make an appropriate choice, which the school must take into account in the placement process.
Because the reform offers three sequences, of which two are equivalent in terms of future opportunities, we developed two main hypotheses for this study. In a first model, we wanted to determine what distinguishes students who were placed in an advanced sequence (TS or S) from those placed in a basic sequence (CST). From the literature review, we would expect the choice to take an advanced rather than a basic sequence to be determined largely by the student's previous performance and motivation. Other factors should show a more moderate but still significant association.
equivalent level of complexity, we hypothesized that course placement would be determined more by student motivation and the perceived support they received in making the choice than by their previous performance. School size, status, and setting (rural vs. urban) should also be determinants. Given the advanced level of the two sequences, we felt that the other factors would not be significant in this model.
Finally, we wanted to explore whether student gender and the school's socioeconomic status would moderate the effects of the other predictive variables in the math tracking model. Because the main tracking criterion for math under the Quebec reform is student's choice, the above-presented results from the literature suggest that individual variables (previous performance, perceived competence, perceived usefulness, and interest in math and science) as well as social variables (perceived support in making the choice) should be differentially associated with placement according to gender. Furthermore, because tracking frequently favors students who are advantaged to begin with, we wanted to determine whether attending a less advantaged school would affect the other variables and lower the odds of being placed in an advanced sequence.
Method

Participants and Procedure
A random sample of 2,000 phone numbers of parents who had a child beginning their second year of high school in the province of Quebec in autumn 2007 was obtained from the MELS. Research assistants called all 2,000 parents and invited them and their child to complete questionnaires at two occasions: in spring 2008 when the children were completing their second year of high school (Time 1), and again in spring 2010 after course placement (Time 2). Of the 2,000 parents and children called, 1,315 agreed to participate and completed the first questionnaire (initial sample). At time 2, 883 parents and their children sent back the second questionnaire, for a 33% overall sample attrition. In view of the objectives of the present study, only students who responded to the question on math course placement at Time 2 were retained. The final sample therefore included 732 students (41.3% boys, 58.7% girls) from 317 high schools representing all regions of Quebec. The students attended schools in French (84.7%) and English (15.3%) located in various socioeconomic settings. In addition, 23.6% of the students attended a private school. Of the parents who responded, 66% were mothers and 34% were fathers. Parents' average annual income ranged from $30,000 to $40,000. In terms of education, 46% had a university degree and 30% had graduated from college.
Results of chi square tests and t tests showed that the final sample differed slightly but significantly from the initial sample on several individual and demographic variables. However effect sizes were weak, ranging from 0.01 to 0.17. The participants retained for the present study were slightly more academically advantaged than the initial sample. Notably, fewer students had repeated a primary school grade, χ2 (2, n = 1371) = 37.521, p < 0.001, more students came from well-off families, t(818)= 5.082, p < 0.001, that were well educated, χ2 (2, n = 1392) = 29.743, p < 0.001, and more students were attending a private school, χ2 (1, n = 1271) = 12.526, p < 0.001, or a socioeconomically advantaged public school, t(1031)= -3.375, p < 0.01. Girls, χ2 (1, n = 1395) = 7.095, p < 0.01, were slightly more predominant than in the initial sample, and students spent more time on homework per week on average, t(1215)= 3.105, p < 0.01.
Measurement
Math Placement
Students indicated the fourth year mathematics sequence in which they were placed at Time 2: the Culture, Social and Technical (CST) sequence, the Technical and Scientific (TS) sequence, or the Science (S) sequence.
Individual Variables
In order to assess previous math performance, students responded to the following statement at Time 1: "Over this school year, and according to your report card, how would you rate your average performance in mathematics?" Marks were expressed as percentages. Gender was coded 0 for boys and 1 for girls.
Perceptions of competence in math were assessed at Time 1 using a four-item subscale adapted from the Échelle des perceptions de compétence dans les domaines de vie (Perceived Competence in Life Domains Scale -EPCDV) developed by Losier, Vallerand, and Blais (1993) . The items measure students' confidence in their ability to learn and succeed in math (e.g., "Overall, I believe that I was a good student in this course") (α = 0.80). Participants responded on a seven-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree).
Perceived usefulness of math courses at Time 1 was measured using a subscale of a shortened version of Fennema and Sherman's (1976) Mathematics Attitudes Scales, translated into French and validated by Vezeau,
Journal of Educational and Developmental Psychology Vol. 4, No. 2; Chouinard, Bouffard, and Couture (1998). The usefulness subscale includes six items that measure students' perceptions of math courses as being useful and therefore relevant to their current and future goals (e.g., "I'll need mathematics for my future work") (α = 0.78).
General interest in mathematics and sciences was measured at Time 1 using five items developed and validated by our research group. The preliminary analysis results showed that the scale presents good psychometric properties (α = 0.67; inter-item correlations at 0.18-0.49). The items measured students' interest in math and science (e.g., "I like to talk about scientific things with other people") (α = 0.67). Participants responded on a five-item Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Social Variables
At Time 1, parents completed a questionnaire addressing their gross annual family income and education level (determined as the highest level completed by one of the parents, either the respondent or respondent's partner).
Other researchers have included this variable to examine the effect of family on tracking (Falter, Luzzi, & Sbergami, 2010 ). Parent's education level was coded 0 for completion of elementary school or high school, 1 for a college diploma or certificate, and 2 for a university degree. Gross annual family income was coded 1 for less than $20,000, 2 for $20,000 to $30,000, 3 for $30,000 to $40,000, and up to 10 for $100,000 or more.
At Time 2, students indicated their perceptions of support received from various people in choosing a math sequence, using the following statement: "These persons (parents, teacher, friends, counselor) helped me choose my fourth year math course." They responded for each person on a five-item scale ranging from 1 (not at all) to 5 (very much).
School-Based Variables
An index produced by the MELS was used to assess the school's socioeconomic status (SSSI) (MELS, 2008) , calculated for the 2006-2007 school year, which corresponds to the first year of high school for the study participant. This index is determined based on the percentage of families with children at school whose mothers do not have a diploma, certificate, or degree and the percentage of households whose parents were not employed during a reference week. The SSSI is rated on a scale from 1 to 10, where 1 represents a highly advantaged environment and 10 represents a highly disadvantaged environment.
Students' parents confirmed whether their child was enrolled in a specialized program in second year high school: an enriched program or a sport-study program. Data on school size, private or public status, and rural or urban setting for the 2006-2007 school year were obtained from the MELS.
Analytic Design
The proposed hypotheses were tested with two models. Model 1 was designed to determine placement in an advanced sequence (TS or S) over the basic sequence (CST). Model 2 was designed to test the determinant factors for placement in one of the two advanced sequences over the other (S vs. TS) . Interactions between individual and social variables and gender and SSSI were then entered to determine whether the predictive model fits equally well for boys and girls and for students who were attending schools with differing socioeconomic status.
Preliminary Analysis
We began with descriptive analyses (means, standard deviations, and frequencies), using SPSS version 19, to examine the distribution of responses on the different variables and to assess the distribution of students in the different sequences in terms of gender, parents' education, enrollment in a specialized program, private or public school status, and rural or urban setting. Chi square tests were run to detect significant differences between groups. A bivariate correlation analysis was then performed to select a set of initial variables for a more parsimonious model with a good data fit.
Principle Analysis
Logistic regression analyses were performed, using Mplus, version 5.2, to test the proposed hypotheses. This procedure was deemed appropriate to classify the participants according to a series of two-level categorical predictors. Thus, the variable placement was dichotomized differently for the two models to meet the study objectives. Continuous variables were standardized to facilitate the interpretation of the interaction effect results. Full information maximum likelihood was used to minimize bias due to missing data (i.e., partial responses on some variables). This procedure is applied when missing data are the result of randomness: the probability for www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 4, No. 2; missing variable data is either completely random or dependent on other variables, but not dependent on the variable itself. The percentage of missing variable data ranged from 2.0% to 10.9%.
Results
Preliminary Analysis Results
The distribution of students in the three math sequences is presented in Table 1 . Twenty-six percent of the students were in the CST sequence, 27% in the TS sequence, and 47% in the SN sequence. Belonging to a math sequence was not related to gender, χ2 (2, n = 717) = 1.09, p = 0.58, or to the school setting, χ2 (2, n = 732) = 0.60, p = 0.74. On the other hand, belonging to a math sequence was significantly related to the parents' education level, χ2 (4, n = 715) = 28.78, p < 0.001, student's previous participation in a specialized program, χ2 (2, n = 690) = 43.86, p < 0.001, and school status, χ2 (2, n = 732) = 14,35, p < 0,001. Note. The total N varies for the variables gender, specialized program, and parents' education level (data treated before imputation).
As calculated from the Table 1 data, the proportion of students who have at least one parent who did not complete college (i.e., elementary or high school level only) was higher in the CST sequence (27%) than in the TS (16%) and SN (14%) sequences. Similarly, the proportion of students who had at least one parent with a university diploma was lower in the CST sequence (37%) than in the TS (55%) and SN (60%) sequences.
A substantial proportion of students (45%) had been enrolled in a specialized program in second year high school (sport-study or enriched program), but this proportion differed across sequences: it was higher in the TS (40%) and SN (57%) sequences than in the CST sequence (27%). Finally, higher proportions of students had attended a private school in the TS (32%) and SN (24%) sequences than in the CST sequence (16%). Table 2 presents the correlations among all the predictor variables as well as the variable means and standard deviations. In order to test the most parsimonious model, the variables gender, SSSI, perceptions of support from counselor, and rural or urban setting were excluded from further analysis because their association with the dependent variable was not significant in this initial step. However, in order to determine their potential moderating effect, the interactions Gender by other predictors and SSSI by other predictors were added to the final analysis model.
Logistic Regression Results
Model 1
The first model was designed to determine the variables associated with placement in an advanced course sequence (TS or S) over a basic sequence (CST). The dependent variable was therefore recoded as 0 for CST and 1 for TS or S (n=732). We first tested the main model and subsequently tested the interaction terms with gender and SSSI. Because the interaction terms were not significant, they were withdrawn in order to obtain a more parsimonious model. Table 3 Table 3 presents the factors that were significantly related to TS or S over CST placement. Previous math performance, enrollment in a specialized program, private school status, parents' education level, and perceived support from parents and friends were all predictive of this math placement.
More specifically, the higher the student's previous math performance, the greater the odds that he or she would be placed in an advanced math sequence. For each unit rise in performance in second year high school, the odds of being placed in an advanced over a basic sequence in fourth year were 3.00 times higher. In addition, enrollment in a specialized program in second year increased the odds of placement in an advanced course in fourth year. Thus, students who took a specialized program in second year had a 2.71 greater chance of being placed in an advanced math sequence in fourth year. The results also show that attending a private school increased by 2.24 the odds of being placed in an advanced sequence in fourth year. The chances of advanced placement were also higher for students having at least one parent with a university education: the odds were 1.75 times greater than when the parents had elementary or high school education, and 1.72 times greater than when the parents had college education. Finally, the more students perceived that they had been supported by their parents and friends in choosing a sequence, the greater the likelihood that they would be placed in an advanced sequence. 
Model 2
The second model was designed to determine the variables associated with placement in one or the other of the advanced math sequences (TS or S). The dependent variable was therefore coded as 0 for TS and 1 for S (n=539). The probability of placement in the S sequence was then estimated. Logistic regression analyses were performed as for Model 1. Interaction effects with gender and SSSI were tested. The model with gender interaction effects is presented because it showed a significant contribution. This model was then compared to the initial model without interaction (Table 4 ).
The complete model including gender interaction effects differed significantly from the null model, λ² (21) = 84.78, p < 0.001, and provided a good data fit (Hosmer-Lemeshow statistic, χ2(8) = 2.994, p = 0.935). The proportion of variance explained by the complete model (pseudoR2= 0.31) was comparable to Model 1, albeit slightly lower. However, it was higher than for the basic model, which did not include any interactions (pseudoR2= 0.15). In the basic model, only three variables were significantly related to placement in an S over a TS sequence. Previous math performance, enrollment in a specialized program, and school size were significant www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 4, No. 2; at a fixed confidence interval (p< 0.05). When interaction effects were introduced, a significant effect of gender combined with perceptions of competence emerged. Note. Private/public status comparison category = private; Parents' education 1 = elementary, high school, or other; Parents' education 2 = college; Comparison category = university; Gender comparison category = boy.
* p < 0.05. ** p < 0.01. *** p < 0.001.
More specifically, the results showed that the higher the previous math performance, the greater the odds of being placed in an S over a TS sequence. Previous performance was less determinant for placement in Model 2 compared to Model 1. One unit increase in performance in second year high school increased the chances of being placed in an S over a TS sequence by 1.59 times. In addition, the chances of being placed in an S sequence were higher when the student took a specialized program. Attendance in a specialized program appeared to be determinant for placement, as it increased the chances of placement in an S over a TS sequence 1.58 times. School size was also significant in the model. The larger the school, the greater the chances of being placed in an S over a TS sequence. For boys, greater perceptions of competence increased their chances of being placed in an S over a TS sequence (odds ratio = 1.78). Inversely, girls with greater perceptions of competence (perceived competence) were less likely to be placed in an S over a TS sequence (odds ratio = 0.48). These were the most www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 4, No. 2; determinant effects, with perceived competence being more determinant for girls than for boys for math course placement.
Discussion
The main goal of this study was to explore individual, social, and school-based factors that are associated with placement in fourth year high school math in the context of the Quebec education reform. A significant percentage of the variance in math placement (pseudo R2 0.31-0.37) was explained by the different models tested. These results support the hypothesis that math placement cannot be explained by individual factors alone, and that social and school-based factors, such as previous tracking and parents' education and support (Jones, et al., 1995; Oakes, 1987; Oakes, et al., 1992) , may also be influential.
Placement in an Advanced over a Basic Sequence
The first study objective was to determine what distinguishes students who were placed in an advanced over a basic math sequence in fourth year high school. As expected, previous performance was found to be an important individual determinant for placement: the better the student's previous performance, the greater the probability of being placed in an advanced sequence. As Rosenbaum (1978) concluded, even if the choice was left to the students, which was the case in the Québec education reform, they ended up being placed as if the school had assigned the sequences according to meritocratic criteria. Furthermore, researchers have found that students are often guided to choose sequences in light of their previous performance (Resh & Erhard, 2002) . This suggests that the students themselves referred to their previous math performance when choosing their sequence, and that the school might have done the same when actually placing students in the sequences.
Enrollment in a specialized program (enriched or sport-study), which constitutes an initial tracking system, was also determinant for course placement in an advanced math sequence. This result concurs with the theoretical model developed by Oakes (1987) , whereby the school's organization can exert a strong influence on student placement, and previous placement strongly determines subsequent placement. Many schools that offer specialized programs cannot divide up their students into different-level math courses due to organizational constraints (e.g., minimum number of students per group, scheduling problems). Because these programs are usually elitist, and therefore accessible mainly to students who do well at school, they often include an advanced math sequence by default. In Quebec's education system, this organizational variable is influential, given that the public school system has offered increasing numbers of specialized programs across the five years of high school (Conseil supérieur de l'éducation, 2007).
Accordingly, our results showed that students who had attended a private school were more likely to be placed in an advanced over a basic math sequence. This can be explained in part by the selection effect, whereby private schools select their students based mainly on previous performance. Moreover, private schools might tend to offer more places in advanced than basic sequences. Organizational constraints could therefore account for placement in an advanced sequence independently of students' marks. Other factors, such as social factors, could also contribute to explain our results on private schools. It appears that students' surroundings differ according to whether they attend a private or public school. Previous studies have shown that teachers, parents, and peers have higher expectations for students who attended private schools (Lefebvre, Merrigan & Verstraete, 2011; Alexander & Cook, 1982) , which could explain why private school students generally get higher marks in math, and consequently tend to be placed in advanced math courses.
Beyond the influence of individual and school-related factors, social factors also wield a non-negligible influence on math placement. In fact, having at least one well educated parent increased the likelihood of being placed in the advanced TS or S over the basic CST sequence. Other studies have demonstrated the importance of including this variable as a predictor of course placement (Alexander & Cook, 1982; Kelly, 2004; Schiller et al., 2010) . Having at least one well educated parent might be related to different influences on math placement: parents who place more importance on advanced math and therefore provide more support to their children to undertake an ambitious academic path (Kelly, 2004) ; parents who are strongly involved in the sequence selection process (Schiller et al., 2010; Useem, 1992) ; parents who are better than average at math, give their children more help with their math assignments, and consequently help build their child's confidence to undertake an advanced sequence (Yonezawa, 2000) .
Finally, our results showed that, above and beyond previous math performance, students' perceptions of support from their parents and friends in choosing a math sequence were predictive of placement in advanced math sequences (TS or S) . This finding suggests that math placement might also be influenced by significant figures in www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 4, No. 2; the students' environment, a factor that has been overlooked in previous theoretical propositions (Oakes, 1987) . It is possible that parents who give their children more support are also more educated and more inclined to value their child's education. It is also plausible that support from parents fosters children's aspirations, which gives them more confidence in choosing an advanced math sequence. On the other hand, we know that students generally socialize with friends who are at the equivalent academic level, with similar social priorities and interests (Alexander & Cook, 1982) . When it comes to choosing an advanced math sequence, students might feel the need to be with friends who could help them do the work. This suggests that students who feel supported by their friends would feel more capable of passing an advanced math course.
Perceived competence, perceived usefulness, and general interest in math were not significant in determining placement in an advanced over a basic math sequence. There are a number of possible explanations for this. First, the main placement criterion used before the education reform was implemented was previous performance. It is therefore possible that students and their parents used this earlier criterion instead of considering motivation and interest toward math to make the choice. Moreover, Crombie and colleagues (2005) concluded that perceived competence and usefulness with respect to math predict more the intentions to enroll in advanced math courses than the actual choice and placement. Our results partly support this hypothesis. It is also possible that perceived competence was not significant due to its strong correlation with previous performance. In any case, despite the intentions behind the new programs, the fact remains that the TS and S options are more advanced than the CST Option, such that motivational factors would have less weight in the placement decision for students, parents, and schools alike.
Finally, we found no effect of gender or school's socioeconomic index (SSSI) on placement in an advanced over a basic sequence. First, it is possible that academic differences between boys and girls begin to dissipate once they reach high school. In addition, our descriptive data showed similar proportions of girls and boys in the sequences. Nevertheless, one might still assume that boys and girls would select courses for different reasons.
Our results showed that, overall, this was not the case in our sample when it came to choosing an advanced over a basic sequence. On the other hand, it is possible that the school's socioeconomic status, measured in our study using the SSSI, was not related to placement, because all Quebec schools tend to offer the same sequences and use similar access procedures. Therefore, a school's low socioeconomic status would not be determinant for access to different sequences, unlike in the United States, for example. However, given the limited choice of indicators, among others, it would be premature to conclude that there was no effect of school's socioeconomic status on math course placement. Further studies are needed to clarify these relationships.
Placement in One of the Two Advanced Sequences
Next, we wanted to determine what distinguishes students who chose one over the other of the two advanced sequences offered under Quebec's education reform. Our results indicate that previous performance, enrollment in a specialized program, school size, and the interaction between gender and perceived competence were significantly associated with placement in one over the other of the sequences. More specifically, although both the TS and S options were designed as advanced sequences, previous math performance emerged as an important determinant for placement: stronger students were more likely to be placed in the S over the TS sequence. We propose that this could be explained in part by the different appeal of the two sequences and the way in which the school values them. Thus, the sequence called the Science (S) Option was designed to "develop strategies and acquire an academic background that specifically enables them [students] to pursue their studies in the hard sciences or to perhaps eventually specialize in research" (MELS, 2011) . In other words, it prepares students for a career in the fields of mathematics, science, and technology (MST). In contrast, the Technical and Scientific (TS) Option does not necessarily lead to higher education studies: "This option encourages the exploration of different areas of study, but it is especially designed to equip students to work effectively in technical fields related to nutrition, biology, physics, business administration, the fine arts and graphic arts" (MELS, 2011) . The TS Option is generally less valued socially, and consequently, the Government of Quebec has developed a variety of promotional campaigns for these professional and technical training programs. However, the social perceptions of these two sequences and the different values placed on them, which may have been shared by school staff and parents, are at odds with what is presented in the official program. Perhaps this is due to the newness of these recently implemented programs, or to lingering perceptions about previous sequences. In any case, the results showed that stronger students tended to pick the S Option, which is associated with a more prestigious academic and professional path.
We then showed that, with performance held equal, the interaction between gender and perceived competence was significantly related to placement. This relationship appears to be stronger than that for previous performance. For boys, greater perceived competence increased their probability of being placed in the S over the TS sequence. Inversely, for girls, the greater their perceived competence, the more likely they were to be placed in the TS over the S sequence. This puzzling result could be explained by a number of hypotheses that merit further exploration. It is possible that boys who feel more competent in math would be attracted to the sequence that appeared more prestigious, that is, the S Option. It has been argued that boys place higher value on job status and have higher self-perception than girls, which would explain the different choice between the two sexes (see Eccles, 2011) . Another explanation is that the TS Option is associated with career paths that girls have not traditionally taken (e.g., mechanical engineering, electronics). Therefore, only girls with strong perceived competence in math would be attracted to the TS Option.
Finally, enrollment in a specialized program and school size were associated with student placement. As expected, it was found that larger schools are able to offer all the sequences under the MELS program. However, when a school is smaller, it must reduce the offer to just two sequences. According to the results, such schools usually decide on the S over the TS sequence. Moreover, enrollment in a specialized program appears to have led primarily to placement in the S Option. These results could also be explained by the above-presented hypothesis, whereby the S Option would be valued more highly than the TS Option.
Conclusions and Implications
Our results lead to some important conclusions for education actors and decision makers. First, the new math programs were designed to eliminate discrimination between students who were strong and weak in math, and to offer different types of math courses for different end uses. In this way, students could choose a math option based on their interests and information needs, and not be classified simply on the basis of previous performance. Our results suggest that previous performance remains an important determinant of course placement, but that beyond performance, other factors make a substantial and significant contribution.
In addition, although the programs were designed to offer two advanced options considered equally difficult (TS and S), it appears that students view them differently according to gender and perceived competence. The courses offered in these two options should therefore be examined more closely to better understand why boys and girls with high perceived competence would be differentially distributed in the two sequences.
According to the education programs, students should have access to the math sequence that best corresponds to their aptitudes, needs, and interests. However, we note that almost all the students who attended specialized programs ended up in the S sequence. In light of this finding, we might wonder if these students really had a choice in the matter.
Furthermore, the results suggest the importance of familiarizing students with the math options so that the poverty cycle is not repeated: when performance was held equal, students from less well educated families usually ended up taking the CST Option. Different actors could contribute to this approach. First, even when parents have little input in the choice of sequence, the effect on some students is not negligible. Encouraging students to explore and discover their interests in various math-related fields should not be the responsibility of the school staff alone; it should be a family concern as well. It would therefore be important for schools to ensure that parents are well informed about the three options offered to their children, and to provide some guidance for their role in helping their children select an option. On the other hand, our results showed that perceived support from school staff in choosing a sequence does not have a significant effect on placement. Schools could therefore raise awareness of this guidance role-particularly by third year high school math teachers-in helping students make their choice. Special attention should be paid to the differences between the two advanced math sequences in order to clarify what distinguishes them, while avoiding stereotyped messages.
That said, the results of this study have certain limitations. First, because the sample considered for this study differs slightly but significantly from the initial probabilistic sample, the findings should be generalized with caution. Thus, the students retained appear to be more academically advantaged on average than if there was no attrition. Next, perceptions of support from parents, friends, teachers, and guidance counselors were measured with a single item at Time 2, when the students were already in fourth year high school. It is possible that if the students had been surveyed at the end of the third year, when they were choosing their option, this variable might have explained more of the variance. In addition, it is possible that the variable general interest in math and sciences was too general. A variable measuring the degree of interest in math courses might have been more strongly related to math course placement.
Furthermore, we knew little about the actual tracking criteria used by the schools, or the actual sequence offer, which limits the results interpretation. Finally, a more thorough knowledge of the school environment (e.g., repeat rates, percentage of students with handicaps or learning problems) would have enabled us to better determine whether the relationships between the variables and course placement were due to individual school characteristics.
Other factors can be taken into account to explain placement and sequence choice. For instance, other individual factors (e.g., ethnicity, value placed on math, and performance anxiety), organizational factors (e.g., school size and climate), and social factors (e.g., available resources at home, parent-child discussions about school, parental expectations, and relationship with math teacher) can contribute to predict placement (Lewis & Cheng, 2006; Ma, 2001; Newton, 2010) . Although it was impossible to measure the influence of all these factors in this study, it would be important to pursue our investigations to determine the relative weight of these factors in today's education system. Other analyses could explore the indirect associations between the model variables. Finally, because students' input counted towards placement in the present study, it would be useful to determine differences between placement determinants according to whether or not students could access their chosen option.
